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$EVWUDFW²([SHUWVLQWKHILHOGRIUHTXLUHPHQWHQJLQHHULQJKDYH
FDOOHGIRUDGYDQFHPHQWLQUHTXLUHPHQWVWUXFWXULQJWHFKQLTXHV
DV PDMRULW\ RI WKH WHFKQLTXHV DUH LQDGHTXDWH DQG JLYH
LQFRQVLVWHQW UHVXOWV 7KLV SDSHU UHYLHZV WKH DGYDQFHPHQW LQ
WKHVHWHFKQLTXHVE\DQVZHULQJWKHIROORZLQJTXHVWLRQV:KDWLV
UHTXLUHPHQW VWUXFWXULQJ" :KDW DUH WKH EHQHILWV RI
UHTXLUHPHQWVVWUXFWXULQJLQWKHVRIWZDUHHQJLQHHULQJSURFHVV"




VWUXFWXULQJ SHUVSHFWLYHV LVVXHV RQ VRIWZDUH HQJLQHHULQJ ZHUH
KLJKOLJKWHGDQGGLVFXVVHG
,QGH[ 7HUPV²UHTXLUHPHQW HQJLQHHULQJ UHTXLUHPHQWV
VWUXFWXULQJVRIWZDUHHQJLQHHULQJVWUXFWXULQJWHFKQLTXHV
, ,1752'8&7,21
/7+28*+ UHTXLUHPHQWV DLG WKH GHYHORSPHQW RI
VRIWZDUHWKHJHQHUDOUXOHRIWKXPERQKRZWRGHYHORS
VRIWZDUH VHHPV WR EHPLVVLQJ$FFRUGLQJ WR >@ SUHPDWXUH
GHVLJQV DQG VROXWLRQ EDVHG IHDWXUHV DUH SURPLQHQW ,Q
VRIWZDUH HQJLQHHULQJ WKH REMHFWLYH RI VWUXFWXULQJ
UHTXLUHPHQWV LQ DQ\ VRIWZDUH GHYHORSPHQW SURFHVV LV WR
GHYHORSUHTXLUHPHQWVWKDWILWWKHIHDWXUHVRUDWWULEXWHVRIWKH
SUREOHPLWVHOI>@+HDOVRVWDWHGWKDWRQHLQWHUHVWLQJDVSHFW




V\VWHPV KDV EHHQ DWWULEXWHG WR SRRU LGHQWLILFDWLRQ RI
UHTXLUHPHQWV DQG XQILQLVKHG UHTXLUHPHQWV >@ 7KH
UHTXLUHPHQW HQJLQHHULQJ SURFHVV LV YLWDO LQ HQVXULQJ WKDW
WKHUH LV D IORZ RI FRPPXQLFDWLRQ DPRQJ WKH VWDNHKROGHUV
LQYROYHG LQ WKH VRIWZDUH GHYHORSPHQW SURFHVV DQG
VWUXFWXULQJUHTXLUHPHQWVKHOSLQDQDO\VLQJYHULI\LQJDVZHOO
0DQXVFULSWUHFHLYHG'HFHPEHUUHYLVHG-DQXDU\
-2 2NHVROD LV ZLWK WKH 'HSDUWPHQW RI &RPSXWHU DQG ,QIRUPDWLRQ
6FLHQFHV &RYHQDQW 8QLYHUVLW\ 1LJHULD HPDLO
2ODWXQMLRNHVROD#FRYHQDQWXQLYHUVLW\HGXQJ
.2 2NRNSXML LV ZLWK WKH 'HSDUWPHQW RI (OHFWULFDO DQG ,QIRUPDWLRQ
(QJLQHHULQJ &RYHQDQW 8QLYHUVLW\ 1LJHULD HPDLO
.HQQHG\RNRNSXMLH#FRYHQDQWXQLYHUVLW\HGXQJ
35 2\RP LV ZLWK WKH 'HSDUWPHQW RI &RPSXWHU DQG ,QIRUPDWLRQ
6FLHQFHV &RYHQDQW 8QLYHUVLW\ 1LJHULD HPDLO
SDXOUR\RP#\DKRRFRP$\RDGHEL\L#FRYHQDQWXQLYHUVLW\HGXQJ







7KHLQWHQWLRQRI WKLVSDSHU LV WRKLJKOLJKW WKHFKDOOHQJHVLQ
VWUXFWXULQJUHTXLUHPHQWVDQG LW LVVWUXFWXUHGDVIROORZVWKH
ILUVW VHFWLRQ IRFXVHV RQ ZKDW VWUXFWXULQJ LV LQ VRIWZDUH
HQJLQHHULQJ 7KH QH[W VHFWLRQ DWWHPSWV WR H[SODLQ ZK\
UHTXLUHPHQWVWUXFWXULQJLVQHFHVVDU\1H[WWKHSDSHUORRNVDW
WKH DFWRUV RU VWDNHKROGHUV LQYROYHG LQ UHTXLUHPHQWV
VWUXFWXULQJ DQG DOVR WKH UROHV WKH\ SOD\ LQ LWV
LPSOHPHQWDWLRQ 7KH VXEVHTXHQW VHFWLRQV DGGUHVV ZKHQ WR
VWUXFWXUH UHTXLUHPHQWV WKH YDULRXV LQVWUXPHQWV RU




VXEVHTXHQW UHYDOXDWLRQ DQG UHEXLOGLQJ RI WKH VRIWZDUH >@
,Q RUGHU WR GHYHORS UHTXLUHPHQWV WKDW ILWV WKH V\VWHP RQH
VKRXOG KDYH D SURSHU JXLGHOLQH RU SURFHVV JRYHUQLQJ KRZ
VXFKUHTXLUHPHQWDUHEXLOW
5HTXLUHPHQW VWUXFWXULQJ LV D SURFHVV RI UHGXFLQJ WKH
FRPSOH[LW\ RI D V\VWHP E\ KDYLQJ ZHOO FODVVLILHG DQG
RUGHUHGUHTXLUHPHQWVIRUDQ\VRIWZDUHGHYHORSPHQWSURFHVV
5HTXLUHPHQW VWUXFWXULQJ HQVXUHV WKDW WKH VRIWZDUH
GHYHORSPHQW SURFHVV LV XQDPELJXRXV LV FRQVLVWHQW
FRPSOHWHDQGFDQHDVLO\EHPRGLILHG >@5HTXLUHPHQWVDUH




JDLQHG IURP WKRVH UHTXLUHPHQWV 7KURXJK UHTXLUHPHQWV
VWUXFWXULQJ LQIRUPDWLRQ LV DFTXLUHG IURPPDQ\ VRXUFHV DV
SRVVLEOHE\WKHDQDO\VW,WDOVRKHOSVWKHDQDO\VWGHYHORSDQ
LQLWLDOVFRSHRIWKHSURMHFWRQWLPHHQDEOHODUJHDPRXQWVRI
LQIRUPDWLRQJDWKHUHG WREHRUJDQL]HGDQG DOVR DOWHUQDWLYHV
WRWKHGHYHORSPHQWRIWKHSURMHFWFDQEHLGHQWLILHG
,,, :+<'2:(6758&785(5(48,5(0(176"
2QH EXJJLQJ LVVXH ZLWK FXVWRPHU GLVVDWLVIDFWLRQ ZLWK
VRIWZDUH LV WKDW WKH\ IDLO WR VHH WKH PDLQ SXUSRVH RI D
V\VWHP0RVWXVHUVDUHRQO\FRQFHUQHGZLWKWKHIHDWXUHVRI
WKHSURSRVHGV\VWHPDQGQRWZKDWWKHV\VWHPLVH[SHFWHGWR
GR 6WUXFWXULQJ UHTXLUHPHQWV KHOS XV XQGHUVWDQG WKH QHHGV
RIWKHDFWRUVRUVWDNHKROGHUVWKHUHE\SXWWLQJPRUHIRFXVRQ
WKH SUREOHP GRPDLQ UDWKHU WKDQ WKH VROXWLRQ GRPDLQ LH D
VROXWLRQEDVHG UHTXLUHPHQW >@$ VROXWLRQGRPDLQ IRFXVHV













5HTXLUHPHQWV DUH VWUXFWXUHG WR ILJXUH RXW WKH ZD\V LQ
ZKLFK WKHXVHU LQWHUDFWVZLWK WKHV\VWHP$FFRUGLQJ WR >@
XVH FDVHV VKRZ WKH LQWHUDFWLRQV EHWZHHQ D V\VWHP DQG LWV
H[WHUQDO DFWRUV7KRVH LQWHUDFWLRQV VKRZSRVVLEOH VFHQDULRV
DQG UHTXLUHPHQW VWUXFWXULQJZLWKXVHFDVHVKHOS WR LGHQWLI\
WKHSRVVLEOHVFHQDULRVWKDWPLJKWDULVHIURPRQHLQWHUDFWLRQ
6XFFHVVIXO WUDQVLWLRQLQJ IURP WKH UHTXLUHPHQWV WR WKH
ILQLVKHGSURGXFWVWRHQVXUHFRPSOHWHQHVVDQGFRUUHFWQHVVLV
DQ LPSRUWDQWDVSHFW LQVWUXFWXULQJUHTXLUHPHQWV >@:LWK
WKLV LQ PLQG WKH SURGXFW FRPSOH[LW\ DQG WKH QXPEHU RI
VWDNHKROGHUV LQYROYHG DUH WKRURXJKO\ FRQVLGHUHG2QFH WKH
UHDVRQV IRU VWUXFWXULQJ UHTXLUHPHQWV DUH HVWDEOLVKHG WKH
QH[W LVVXH WR EH ORRNHG DW LV WR LGHQWLI\ WKH VWDNHKROGHUV
LQYROYHGLQVWUXFWXULQJUHTXLUHPHQWV
,9 :+26758&785(65(48,5(0(176"
:KHQ VWUXFWXULQJ UHTXLUHPHQWV LW LV QRW SRVVLEOH WR
LGHQWLI\ DOO VWDNHKROGHUV WKH\ DUH ODWHU UHYHDOHG GXULQJ WKH
FRXUVH RI WKH GHYHORSPHQW SURFHVV >@ 5HTXLUHPHQW
VWUXFWXULQJ FRPSULVHV RI FXVWRPHUV XVHUV GRPDLQ H[SHUWV
VRIWZDUH HQJLQHHUV SURMHFW PDQDJHUV GHYHORSHUV DQG
UHTXLUHPHQWHQJLQHHUVDVWDEXODWHGRQ7DEOH
9:+(1726758&785(5(48,5(0(176
7R HQVXUH DOO UHTXLUHPHQWV DUH FRQVLGHUHG LQ WKH VRIWZDUH
GHYHORSPHQW SURFHVV ZKHQ VWUXFWXULQJ UHTXLUHPHQWV LW LV
LPSRUWDQWWRQRWHWKHIROORZLQJSRLQWV
 7KHUHTXLUHPHQWVYDU\DWHDFKVWDJHRIWKHOLIHF\FOH
 7KHUHTXLUHPHQWVDOVRFKDQJHDFFRUGLQJWR WKHLU OHYHORI
VSHFLILFDWLRQ
 $OO UHTXLUHPHQWV PD\ QRW EH LGHQWLILHG E\ WKH
VWDNHKROGHUVXQWLOWKHSURMHFWLVDOPRVWFRPSOHWHG>@
7KH UHTXLUHPHQWV FDQ EH EURNHQ GRZQ LQWR VHYHUDO
FDWHJRULHV WR HQVXUH HDFK UHTXLUHPHQWPDWFK WKHLU OHYHO RI
VSHFLILFDWLRQ >@ GHYHORSHG D GLPHQVLRQDO PRGHO IRU
VWUXFWXULQJ UHTXLUHPHQWV 7KH\ DUJXHG WKDW UHTXLUHPHQWV
FDQQRWEHDFTXLUHGPHUHO\RQRQO\RQHGLPHQVLRQ7KH
GLPHQVLRQDO PRGHO DOORZV IRU HDV\ VWUXFWXULQJ DQG
GHWHUPLQLQJ RI UHTXLUHPHQWV WKHUHE\ UHGXFLQJ WKH
FRPSOH[LW\RIWKHSURGXFW
7KH PRGHO GHVFULEHG LQ >@ ZDV GHYHORSHG VR WKH
GLPHQVLRQVFDQEHDGDSWHGWRPDWFKUHTXLUHPHQWVDFFRUGLQJ
WR WKHLU OHYHO RI VSHFLILFDWLRQ 7KH GLPHQVLRQV REOLJDWLRQV
DQG VXUURXQGLQJV GHDO ZLWK UHTXLUHPHQWV FRQFHUQLQJ ZLWK
HQYLURQPHQWDO DVSHFWV JRYHUQHG E\ ODZ DQG WKRVH DVSHFWV
QRWJRYHUQHGE\ODZ
,Q ³HFRQRP\´ WKH LWHPV FRQVLGHUHG DUH WKH UHTXLUHPHQWV
FRQFHUQLQJ HFRQRPLF DVSHFWV WKH FRVWHIIHFWLYHQHVV DQG
VXVWDLQDELOLW\ RI D SURGXFW 8QGHU WHFKQLFDOIXQFWLRQDO
DVSHFWV UHTXLUHPHQWV DUH FDWHJRULVHG DFFRUGLQJ WR
UHOLDELOLW\IXQFWLRQDOLW\DQGUREXVWQHVV>@GHILQHG
UHOLDELOLW\ RI D SURGXFW DV WKH DELOLW\ RI WKDW SURGXFW WR
VDWLVIDFWRULO\ SHUIRUP LWV IXQFWLRQV LQ D VSHFLILHG SHULRGRI
WLPH
³3URGXFW´ LQFOXGHV UHTXLUHPHQWV VWUXFWXUHG LQWR WKH
IROORZLQJ FDWHJRULHV SURGXFW FRUH IRUPDO SURGXFW
H[WHQGHGSURGXFW)RU³ZHLJKWHGOHYHORISHUIRUPDQFH´WKH
DFWXDO FRQGLWLRQ DQG VDWLVIDFWLRQ RI WKH UHTXLUHPHQW LV
FKHFNHG  >    @ H[SODLQHG WKDW WKH PRGHO
















&XVWRPHU 0DLQWHQDQFH ,GHQWLI\WKHUHTXLUHPHQWIURPPXOWLSOHYLHZSRLQW >@ &RPPXQLFDWLRQ
3URMHFW0DQDJHU ,QVSHFWLRQ x3URYLGHWUDLQLQJIRUWKHVWDNHKROGHUV




























SURMHFWV 'LIIHUHQW UHTXLUHPHQW GRFXPHQWV DUH VFDOHG
DFFRUGLQJWRWKHLUFRPSOH[LW\ULVNVDVZHOODVFRVW
6WUXFWXULQJUHTXLUHPHQWVKDYHDQXPEHURIDSSURDFKHVDQG
KDYH EHHQ XVHG RYHU WLPH LQ PDLQWDLQLQJ FRQVLVWHQF\ LQ
SURMHFWV 2QH RI VXFK PHWKRGV LV PRGHOOLQJ ,W LV ZRUWK










DQG HQG XVHUV DFKLHYH FRPPRQ JRDOV LQ GXH WLPH >@
REVHUYHG WKDW RQH DGYDQWDJH RI WKH 5$' WRRO LV WKDW WKH
GHYHORSHUV GHVLJQHUV DQG XVHUV FDQ HDVLO\ PHDVXUH WKH
SURJUHVV JDLQHG RQ WKH SURMHFW DV D ZKROH EXW D PDMRU
VHWEDFN LV WKH GLIILFXOW\ H[SHULHQFHGZKHQ XVHGZLWK ODUJH
SURMHFWV>@
$QRWKHU PHWKRG LV WKH 2EMHFW2ULHQWHG $QDO\VLV 22$
PHWKRGV ZKLFK VSHFLILFDOO\ VWDWHV ZKDW WKH V\VWHP LV
H[SHFWHG WR SHUIRUP DQG QRW KRZ LW GRHV LW 7KH 22$
DSSURDFKDLGV LQJHQHUDWLQJ WKHUHTXLUHPHQWVRI WKHV\VWHP
WKXV LGHQWLILHV WKH IXQFWLRQDOLW\ RI WKH V\VWHP ,W EULQJV
HYHU\ERG\XSWRVSHHGRQWKHSURMHFWZLWKWKHVLPSOHGHVLJQ
SULQFLSOHV 7KH REMHFWLYH LV WR LPSURYH WKH TXDOLW\ RI WKH
VRIWZDUHGHYHORSPHQWSURFHVVE\FDSWXULQJWKHVWUXFWXUHRI
WKH SURFHVVHV LQYROYHG 2QH GLVDGYDQWDJH LV WKDW LW FDQ
SURYH WR EH WRR FRPSOH[ IRU VLPSOHU SURMHFWV EHFDXVH D
SURMHFW ZLWK VLPSOHU QHHGV PLJKW QRW LQYROYH D VWUXFWXUHG
DSSURDFK>@
9,, 6800$5<2)$3352$&+
6HYHUDO OLWHUDWXUHV KDYH KLJKOLJKWHG YDU\LQJ DSSURDFKHV LQ




ZLOO JR D ORQJ ZD\ LQ FKHFNLQJ UHGXQGDQF\ DQG UHGXFLQJ
HUURUV >@2SLQHG WKDWVWUXFWXULQJXVHFDVHZLWKJRDOVDVD
ZD\ WR JDWKHULQJ DQG EXLOGLQJ UHTXLUHPHQWV 7KH
LQWHUDFWLRQV EHWZHHQ WKH YDULRXV VWDNHKROGHUV DQG WKH
V\VWHPPXVWEHVXLWHGWRDSDUWLFXODUJRDO
9,,,&21&/86,21
2YHU WLPH WKH IRFXV RQ VRIWZDUH HQJLQHHULQJ KDV EHHQ RQ
KRZ WKH V\VWHP ZLOO DFKLHYH DQ REMHFWLYH UDWKHU ZKDW WKH
V\VWHP GRHV XQGHU FHUWDLQ FRQGLWLRQV 7KLV KDV OHG WR
QXPHURXVVRIWZDUHIDLOXUHVRYHUWKH\HDUV
7KLVSDSHU H[SORUHV WKHFRQFHSWRI UHTXLUHPHQW VWUXFWXULQJ
DQG KLJKOLJKWV WKH FKDOOHQJHV RI HQFRXQWHUHG LQ VRIWZDUH
HQJLQHHULQJ $OVR H[DPLQHG DUH WKH WHFKQLTXHV LQ
UHTXLUHPHQW VWUXFWXULQJ DQG WKH VWDNHKROGHUV LQYROYHG DQG
DOVRYDULRXVVWDNHKROGHUVLQUHTXLUHPHQWVWUXFWXULQJ
,W LV HVVHQWLDO IRU DOO VWDNHKROGHUV LQYROYHG WR XQGHUVWDQG
UHTXLUHPHQW VWUXFWXULQJ DV DQ LQWHJUDO SDUW LQ VRIWZDUH
HQJLQHHULQJ 7KH SDSHU VXJJHVWV WKDW PRUH REMHFWRULHQWHG




0RGHO IRU 5HTXLUHPHQWV 6WUXFWXULQJ DQG $UFKLWHFWXUH 'HVLJQ´
,Q WK $XVWUDOLDQ :RUNVKRS RQ 5HTXLUHPHQWV (QJLQHHULQJ
'HFHPEHU'HDNLQ8QLYHUVLW\0HOERXUQH
>@ 6 'LHY ³6WUXFWXULQJ FRPSOH[ UHTXLUHPHQWV´ 0DUFK 
KWWSSRUWDODFPRUJFLWDWLRQFIP"LG @
>@ ' 'DPLDQ ³&KDOOHQJHV LQ UHTXLUHPHQWV HQJLQHHULQJ´
3URFHHGLQJV RI  ,((( ,QWHUQDWLRQDO 6\PSRVLXP RQ
5HTXLUHPHQWV (QJLQHHULQJ 5(¶  SS ±
KWWSVGRLRUJ,65(
>@ 1 5DPDGDQ DQG 6 0HJDKHG ³5HTXLUHPHQWV (QJLQHHULQJ LQ
6FUXP )UDPHZRUN´ ,QWHUQDWLRQDO -RXUQDO RI &RPSXWHU
$SSOLFDWLRQV  YRO  SS ±
KWWSVGRLRUJLMFD
>@ 6$VJKDUDQG08PDU³5HTXLUHPHQW(QJLQHHULQJ&KDOOHQJHV
LQ 'HYHORSPHQW RI 6RIWZDUH $SSOLFDWLRQV DQG 6HOHFWLRQ RI
&XVWRPHURIIWKH6KHOI &276´ &RPSRQHQWV ,QWHUQDWLRQDO
-RXQDO RI 6RIWZDUH (QJLQHHULQJ YRO  SS ± 
KWWSZZZFVFMRXUQDOVRUJFVFPDQXVFULSW-RXUQDOV,-6(YROXPH
,VVXH,-6(SGI"RULJLQ SXEOLFDWLRQBGHWDLO
>@ ( +XOO . -DFNVRQ DQG $ 'LFN ³5HTXLUHPHQWV (QJLQHHULQJ
5HTXLUHPHQWV (QJLQHHULQJ´ 9RO  
KWWSVGRLRUJ
>@ 0 *HRJ\ DQG $ 'KDUDQL ³$ 6FUXWLQ\ RI WKH 6RIWZDUH
5HTXLUHPHQW (QJLQHHULQJ 3URFHVV´ 3URFHGLD 7HFKQRORJ\ YRO
 SS ± 
KWWSVGRLRUJMSURWF\
>@ 6 :LHVQHU 6 1LOVVRQ DQG . 7KREHQ 'L ³,QWHJUDWLQJ
5HTXLUHPHQWV (QJLQHHULQJ IRU 'LIIHUHQW 'RPDLQV LQ 6\VWHP
'HYHORSPHQW  /HVVRQV /HDUQW IURP ,QGXVWULDO 60( &DVHV´
3URFHGLD &,53 YRO  SS ± 
KWWSVGRLRUJMSURFLU
>@ $&RFNEXUQ³6WUXFWXULQJXVHFDVHVZLWKJRDOV-RXUQDORI2EMHFW
2ULHQWHG 3URJUDPPLQJ´ YRO  SS ± 
KWWSDOLVWDLUFRFNEXUQXVLQGH[SKS6WUXFWXULQJBXVHBFDVHVBZLWKB
JRDOV
>@ 6 .OXWH DQG 5 5HIIOLQJKDXV ³6WUXFWXULQJ UHTXLUHPHQWV DV
QHFHVVDU\SUHPLVHIRUFXVWRPHURULHQWHGGHYHORSPHQWRIFRPSOH[
SURGXFWV$JHQHULFDSSURDFK´-RXUQDORI,QGXVWULDO(QJLQHHULQJ
DQG 0DQDJHPHQW YRO  SS ± 
KWWSVGRLRUJMLHPYQS
>@ 1 *DXWDP DQG 1 6LQJK ³/HDQ SURGXFW GHYHORSPHQW
0D[LPL]LQJ WKH FXVWRPHU SHUFHLYHG YDOXH WKURXJK GHVLJQ
FKDQJH´ UHGHVLJQ ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ
(FRQRPLFV YRO  SS ± 
KWWSVGRLRUJMLMSH
>@ ' - 6PLWK ³5HOLDELOLW\0DLQWDLQDELOLW\ DQG5LVN´ SS ±
KWWSVGRLRUJ%
>@ %= =KX ³5HTXLUHPHQWV 'HWHUPLQDWLRQ DQG 5HTXLUHPHQWV
6WUXFWXULQJ´
>@ $ 3RZHOO0RUVH ³5DSLG $SSOLFDWLRQ 'HYHORSPHQW 5$'
:KDW LV LW DQGKRZGR\RXXVH LW"´ 1RYHPEHU >:HE
ORJ SRVW@ KWWSVDLUEUDNHLREORJVGOFUDSLGDSSOLFDWLRQ
GHYHORSPHQW
>@ $ 3RZHOO0RUVH ³2EMHFW2ULHQWHG$QDO\VLV DQG'HVLJQ:KDW










>@ 6 0DDOHP DQG 1 =DURXU ³&KDOOHQJH RI YDOLGDWLRQ LQ
UHTXLUHPHQWV HQJLQHHULQJ´ -RXUQDO RI ,QQRYDWLRQ LQ 'LJLWDO
(FRV\VWHPV YRO  SS ± 
KWWSVGRLRUJMMLGHV
>@ 7 +X\VHJRPV 0 6QRHFN * 'HGHQH $ *RGHULV DQG )
6WXPSH ³9LVXDOL]LQJ 9DULDELOLW\ 0DQDJHPHQW LQ 5HTXLUHPHQWV
(QJLQHHULQJ WKURXJK )RUPDO &RQFHSW $QDO\VLV´ 3URFHGLD
7HFKQRORJ\ YRO  SS ± 
KWWSVGRLRUJMSURWF\
>@ -2 2NHVROD 2% /RQJH DQG $3 2EL  ³7RZDUGV WKH





>@ -2 2NHVROD 26 2JXQVH\HDQG 2 )RORUXQVR ³$Q (IILFLHQW




>@ / ,ELGDSR $ $GHEL\LDQG 2 2NHVROD 6RIW &RPSXWLQJ
7HFKQLTXHV IRU 6WRFN0DUNHW 3UHGLFWLRQ $ /LWHUDWXUH 6XUYH\´
&RYHQDQW -RXUQDO RI ,QIRUPDWLFV DQG &RPPXQLFDWLRQ
7HFKQRORJ\ 9RO  LVV  
ILOH&8VHUV'U7XQML2NHVROD'RZQORDGV
60SGI
>@ $$ 2ZRDGH  2): 2QLIDGH  -2 2NHVROD DQG %/
$ELPEROD ³$ )UDPHZRUN IRU 0XOWLPHGLD 'DWD +LGLQJ´
,QWHUQDWLRQDO-RXUQDORI&RPSXWHU6FLHQFHDQG1HWZRUN6HFXULW\
,-&616 YRO  LVV  SS  
KWWSSDSHULMFVQVRUJBERRNSGI
>@ 2VHPZHJLH22NRNSXMLH.1NRUGHK1-RKQ6$GHZDOH
$GH\LQND $ ³2Q LVVXHV VWUDWHJLHV DQG VROXWLRQV IRU FRPSXWHU
VHFXULW\ DQG GLVDVWHU UHFRYHU\ LQ RQOLQH VWDUWXSV´ 





>@ 2VHPZHJLH 2 -RKQ 6 2NRNSXMLH . 6KRULQZD ,
³'HYHORSPHQW RI DQ HOHFWURQLF IDUH FROOHFWLRQ V\VWHP XVLQJ
VWDWLRQDU\ WDSRXW GHYLFHV´  3URFHHGLQJV  
,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWDWLRQDO 6FLHQFH DQG





,ULV 6HJPHQWDWLRQ 7HFKQLTXH 8VLQJ &LUFXODU +RXJK 7UDQVIRUP




9RWLQJ 3URFHVVHV ,Q .LP . .LP + %DHN 1 HGV ,7
&RQYHUJHQFH DQG 6HFXULW\  /HFWXUH 1RWHV LQ (OHFWULFDO
(QJLQHHULQJYRO6SULQJHU6LQJDSRUH
>@ 2 2VHPZHJLH 6 -RKQ . 2NRNSXMLH DQG , 6KRULQZD
'HYHORSPHQW RI DQ (OHFWURQLF )DUH &ROOHFWLRQ 6\VWHP 8VLQJ
6WDWLRQDU\7DS2XW'HYLFHV  ,QWHUQDWLRQDO&RQIHUHQFH RQ
&RPSXWDWLRQDO 6FLHQFH DQG &RPSXWDWLRQDO ,QWHOOLJHQFH &6&,




,PDJH 9LHZHU EDVHG RQ +LOO &LSKHU $OJRULWKP &29(1$17
-2851$/ 2) (1*,1((5,1* 7(&+12/2*<  QR 

>@ . 2NRNSXMLH ( 1RPD2VDJKDH 6 -RKQ DQG 5 2SXWD
'HYHORSPHQW RI D IDFLDO UHFRJQLWLRQ V\VWHP ZLWK HPDLO
LGHQWLILFDWLRQ PHVVDJH UHOD\ PHFKDQLVP  ,QWHUQDWLRQDO
&RQIHUHQFHRQ&RPSXWLQJ1HWZRUNLQJDQG,QIRUPDWLFV,&&1,
/DJRVSSGRL,&&1,
3URFHHGLQJVRIWKH:RUOG&RQJUHVVRQ(QJLQHHULQJ9RO,
:&(-XO\/RQGRQ8.
,6%1
,6613ULQW,6612QOLQH
:&(
